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(54) TRANSMITTER-RECEIVER 
(5 7) Abstract: 

PROBLEM TO BE SOLVED: To provide a transmitter-receiver 
selecting a modulation system used for transmission of a signal on 
the basis of an estimate result of a state of a channel line that can 
switch a proper modulation system even between communication 
units whose transmission power differs from each other. 
SOLUTION: When a propagation line state estimating means 4 
estimates a state of a channel line on the basis of a signal received 
from a communication unit of a communication opposite party and 
modulation system changeover means 4, 5 switch a modulation 
system used for signal transmission to the communication unit on 
the basis of the result of estimation, the modulation system 
changeover means 4, 5 switch the modulation system used for the 
signal transmission to the communication unit on the basis of a 
difference between a transmission power from the communication 
unit of the communication opposite party and a transmission power 
to the communication unit. 
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i- 5 m^mrnxm v > 5 m^trfl *> m 7L z> m&m 

:^»^t5Mfm 10 

*W**«J##Stt, QPSKMl 6QAMM64 

Q am «r£ tf «»<0£W#5Co x-ffl v > £ 

[» 3 ] nijftjg i xfii»** 2 tcettosisfMi 

[0 0 0 1] 
[0 0 0 2] 

[t£3fc<£>&«] ^Ji(iTDD (Time Division Duplex) 

t y> mm<Dm*irk&w>mmmfabmmmmm^<o± k> lej 

[0 0 0 3] 15 (a) TDD^Srgffi Ufca 

2k*^VXhK>, I^EI (b) {CH, TDD*^ 

(b) *<D«(ftfiNF*J (t ime) ^/TtT^^ 
<D*u y Y ktMZKfc&^btlX^Z* 

[0004] ±j£<o£ ?^±*>®mkT*)m&kxtem 
—<Dm&&&m\<^xmmfrft£>tiz>fc& s mmm^&2 
i frb»»mmw.2 2^<Dmmm^k&mmmm2 2^ so 



2 i^oara«#twt, ^r»tt^3®(c«t 

1~Z>k, *5^o !/ hT?i«ffi*d»e)ffltfc8ftir» 
<7)^n y h-e3fKaftti#Jc#LT«#«ra&fii-S J; 5 

(C/N: Carrier to Noise Ratio) -^MM * ~7 1/ y K 
[0 0 0 5] tit, rro<t 5*e»BS*t^«Sfi(C 
**tLtft«L, »£L^gEH**^fflv>-cafStB# 

[0 0 0 6] ^ffcftjtc, v/y^>U- h(D#l#£: LT 
ft, 0Sx.tf**U— b^rT iri"5 T/4 

K (Binary Phase Shift Keying) ^ Q P S K (Quadr 
ature Phase Shift Keying) ^\ 1 6 QAM (Quadratu 
re Amplitude Modulation) ^,64 QAM^ 3 , 2 5 6 

So **5, BPSK^l#IIC(i2(Cffi^L, QPS 

[0007] ttr, c/N*s/h*v^#^a«^^u 

K^/Jn £ v > t # KCiftBttftas i V> ^ L X v-^tK 
^ h < 1 5 r k ^«B#t»^*# < f 5 * 

[0 0 0 8] ft*3, §J#Wj:t)^tLTffltt5'>y 

[0009] ^(c, _hiso «t o tmfc&mttzmm l 

^fi^^^^R CS94-64, 1994-09J (CfS® 

[ooio] H6(^tt, roj:5ft»Slii*at«ffl 
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3£, *«l^/HH«aK3 4 t, 7 1/- A«/£{§]&3 
5<?r, &£&MiHB3 6J:, tt^j««g|e]9S 3 7 fc ^ 

[ooii] nmc^, ^(D^o^m^mm^x 

tfU-4 3 fcd»fe**S*l5 0 

[0012] _bsSia 6 LfcaS3««-m, S« NFfc: 10 
tt, T>-x^3 lfc*0 5^Lfc«HM:»ttt3 2KJ; 

tt 5 §:{f-<— XsO KfS#&t^R S S I (Received Sig 
nal Strength Indicator) ^<D$i{a U^</HSSI£:Jf! ^ 

T, e«B&Jf 5£[eISg 3 3tcJ:«9esglS<oc^N^5iM^ 

^LT, 53BS««-e«:, -©*je«*fc:«o 20 

[0 0 13] j£««FlCf2, aSSftW-rtt, 7 1/- 

AfllfifelHlK 3 5 tfsggpl u-</W&J#?[e1&§ 3 4 <£ 19 5£ £ 

*r*i-*»l**flMB4 2^7 p yry^4 im(Dmm 
n&Hlm LT_Lf5U 7 lc^Lfc<£ ? /^w^^Mt 

UAdix5Xntt««:a:£KlllilK3 BBBHMI 30 
U attKX*W«^flr*«rai««*lt«|iI*3 

[0 0 14] 0 8S:#IU, KH^IURlcJ:* 

aft<&*MS£iftlEi-3o I^IU (a) (CteB P SK&rJB^ 

(b) dttQPSK ( 4 Q AM) £ 
v'y^/KO-M^ltfe^ I^HI (c) (Cfil6QA 

mm (a) -mm (c) tc^ns £5tc, mm^m^c 

[0 0 15] a*MI#*-eW:, filKBtta^JBv^W 



[0016] jWS, mMmffi<D—ffl k IT, «fBB¥ 1 0 

-24795 5^<&m^mmztitzTji?*si'&mmm 

J: (3 6 4QAMi: 1 6 Q AMi: QPSK^^ — (DU 

mmy) k*tyvw?tz>^ k&rffrtix&v s 

[0 0 17] ift^-efi, R-K«:J!KW«aiA#5R*l 

^T^irXv/^^i, *tfWtFWA (Fixed Wire 
less Access) ^fA) ^H^^tttft^ 9 , r 

cod: 5*FWAV^^^tcJitB^ct 5 ftaucap***: 

[0 0 18] FWA^fATU ^*l£/fl^5ft;b»9 

1 *f 1 P - P (Point to Point) «fc 5 iHf 

m^(ift*T*15 6Mb i t/seci/i*), 1 M 
#MWP-MP (Point to Multi Points) Jy^Zj: 
5aff ^joV^TtiS^C-ei 0Mb i t / s e c kt£Z> 0 

[0019] U9 (a) C(t P-P^^ 

swgf 5 1 1 iot7)iiij}DAfigi5 2 ttomx- 
mmizj: vmm&n t>tiz>o (b) tc^ s p 

-MPM^ffl L/cFWAy^rA(7)-M^LTfc 

16 2, 6 3, 6 4, •■-k<Dmx*mmz£r)mm&ftt> 

tlZo ^jb\ #*«I^D A#^H 5 1 , 6 2, 6 3, 6 

[0 0 2 0] ^fc, McftfflkLX, STEPl^rA 
drf^ti^FWAV^rATIj:, T^n ^mig-y— tf>^ 

^rSfttsct^^ mmmt&mmm (wcs) ^ 
i 2 i (DmMM^mmm: (wsu) ^^tti^i 

ftL,xmmmmmmm (wao ^«ks*l5o 

STEP 2 v/^TA^f^^ I 
SDN (Integrated Services Digital Network) 

%mmm^mm*pmmmm (wrs> «5^ii*D$ttSo 
[0021] FWAy^fAT'it mmm 
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[0 0 2 2] ft**, FWAv-^-r-^-Cte, iilBOctp^ 
[0 0 2 3] 

[0 0 2 4]*»^t rcOcJ: 5 fta*^IWB«r*pSti- 20 

So 

[0 0 2 5] 

[0026] ^ot, mmn^<Dmmmfrt><Dmmnt> 

[0027] ::t% «ftffi#<D»««i:L-n*, m* 
ami bTtt«^tf#»»«ii^H3t»K«ft4fi-fli 
mmmt ^xnm^m^mmm^^mx.^titzmm 

[0 0 2 8] mfeiSthZfcWi&fttiik LThJ\ * 50 



[0 0 2 9] UTfi, fl&Jaii*^ 

^tff/W h Sr^j 19 Sx. 5 £ t T?*H*5t*r« «9 # x. -5 

tyQ&KZZkX'&fflj7ttWVmjLZ>^bte¥&X 

[0 0 3 0] £fc, ffl«ffi^oa««*^coiSfB«^ 
5*»^^f*. a{f^^tCiSCT^bL#5 0 ft£u 

£tix\,^z£itj:i/XTj*ttmm%mm^z^kh^ 
mx&z> 0 

[0031] **w^«sass««-ett, 

^Mi:U, fl^f^tliQPSKWl 6Q 
AMM6 iQAMSr^aft^aEBI^^tf^^ig-g- 

[0 0 3 2] e»«Wft»*s*flf^iBi/>»-fr(cW[a6 

[0033] **wjc«sa»««-er±, $f*u 
mmxm\s>zmmtt&wvm?Lz 0 ^<oxo^. mm 

[0 0 3 4] Ki^LfcJ: 3ft^^JC^6aH 
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[0 0 3 5] io(o#|jRX«nKWciR*Stt 
«5 ASK <t <DPfl t?«lllii«-r Srffl l^I 

[0 0 3 6] 

flaL-CiftW-TSo Hi ten, *3BWle«32IS{S«<0— 

i * . saibik 2 1 , mmm^m^m 3 * , e 20 

«/£[U»&6£, itSEaEWsiig 7 4: , 5H« m^i#*IlE]B 8 
3Si««A*J»|El»9fc*s«x.feixTV^-5 0 
[0 0 3 7] B2l^ *«oas*«WcJ:0iB 

awt«ptcisitsas««Afc*i-as««*«*i 3t. ai 

>^>i 4£a>b«j££*t£ 0 30 
[0 0 3 8] KTIC, ^J^^S:ff«c7)®j^J^-r o 

[0 0 3 9] SfSlalK2tt, ryrt^^^^^ 

RSS I «<o£ft**7flHR«:3{t M;mi*iL 
[0 0 4 0] 3l«tt^l«l£lBlB 3 tt, S1tlB]K2^&A 

^*ix6S«^<-^^^K«*^f,jS««*««i 3£ 
Sr*6^LfeiS««^ (Est-POW) t LTeilBit 

jasns^u*-*-*. aui«A««PiiiK9M^ so 



SeR^ffi (Tx-POW) lreMi»4M7W 
[0 0 4 1] fiftRBifl^lBlBMMU S«I«IB2 35^A^J 

«*^^I^IsIB3^bA*$J^SS«fi■§■^^:ov^T^)iSfS 
if ^(co^r^^jf m^^i^^ft^^^^r, #jx.i;fc 

[0 0 4 2] XHl^/HMftlHllS 5 «\ e^B^^mB 

[0 0 4 3] -M»£I§lB6te, ^Hw^/MMSPIhI 

2Sfi«*«r^i-a6«tt^ti»*l 3 ^ofctt#Dii#£rtt 

[00 4 4] 4*3. ttf«i/^*/U 1 4 i^f+*Dffif« 1 1 - 
1 3£ffiA-f £27 2fc£ UTfi, ^JxL^_hlS[g]2^^L/c 
*«^J: 5J-^»«^i¥Ai-6*ft^jBS-e*>S^, #J 

ll~l 3i:^ift«J;9/^Ml^:ir*7 

[0 0 4 5] ffiXXPIlHlB 7 A«j&lHl»6a> 

& a^j $ n ^> ai« 7 u~ a & wi&mm u T5S« « mm 

«l|eIIS9^P>A*SixSaS««^a)R3e»c*^V^T, 
B[««!HlElB7^P)A*Six-5iS« 7 A 

^^iStS^co^ft^u-A^rr^^i^b^^ 

mmm m^m^mm s \z ± $ mm s n^> 0 

[0 0 4 6] fttci, 0 3&#JSL-C, ±ffiL^:*W#ffl[ 
$t<Dfflm<D— m*^~f 0 ftib\ #^jT*ti. #^JOi^^{f 
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t <d m -cawsa? w k x z> mmmm&n s wsi^t * 

(DUMMY DATA) ^Bm^t 6 % " T — ^ 
QPSKMt, 16QAMKi:, 6 4 QAM^" 

[0 0 4 7] C/N<£>M<7W-S^^ 
reiM8ttR*r«3e+-5«rttfflv^Srti:L, ^iif 10 
nM^coi|'I^ ; S*L/c:4o(7)C/NM(7)@[l® s (2), ® N 
®SrR3£U #«SBj&KD<®<®<®£#5 J; 

ft* c/Nm&®<Dmai^i£tiz>m&iaxQ psk^ 

[0 0 4 8] ±BEH3 (a) tCfi, C/Nl^l/^* 

tit) [dB] T?*>6»fr»i:i3»t*filRISttaP«>— « 

ansa* a* (ssp*+a) [dB] x£>zm&^z> 

[dB] ^fc6»^i3ttSe»Ktt»RW— fiflt*^ 
LTfc5 0 **5, I^H (a) *<75«tttt«fS!j (t im 
e) ^LT^^ Jfttttt£ftBg:|fcft (C/N) (D*t3£ 30 

[0 0 4 9] 1^0 (a) 0)^7 7-Ctt, K^Offl 

C0^pra^r*0, *1, *2, *3, *4, *5, * 6 £ 

[0050] mm (b) icfi, ^MAA^&^ai 

(Ql : PA>PB(Dl^) t, mmmAfrb 40 
(PI : PA=PB(Ol^) iHHA^bW 

minnti p a b frh (Dmmmjj pst tt^x a 

'h£Hfr& (R 1 : PA<PB(7)^i^) £ (D^tl^ftHC 
giLT\ Mi»^A(cJ:O^I9#^P>4a5^P#ffi»(D- 
^J^I^lH! (a) W^77(:^-ttt^L-Cfc6 0 

[0 0 5 1 ] l^H (c) fete. ftllk^A^MiR^ 

B£<7>ra^$liI{fT^>ibn6*u y htf>— #J£p]|£| 

(a) CDfy ■7[^t^tX^l,Xfr>Z) 0 mm (c) 
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<Dm&\z.ftoxmm (t x ) ^sfi (rx> ^^sfstc 

»0igLTfTV\ Afleftfcltt, B$Pfl**(K *2, *4 
TttJlij»»A3&^^»»B{C#bT«#dS2S«StU, Wf 
B8«F* l , *3, *5T1iiifB^biIlA(C^L 

[0 0 5 2] iZft, (d) (Cte, ftUUSB^b^iJI 

f§®^3 P B tf^HJ^ A ib COigff P A t it-<T a ^ 
#V>^ (Q2 : PB>PA0>#£O «j»«B^^ 

^asfs p b * mmm Attorns mt> p a t l 
v*»& (P2 : pb = pa^) mmmB^b<D 
mmnti p b tmmm a& & p a * j*-<t « 

(R2 : PB<PAOl^) tto^tl^tlfc 

HILT, ^iSI^B^J: 19^19 m^hfrZ>^m&Wik<n— 

^J^I^HI (a) <Di?7 7{Z&t>i£X7Fl,XfoZ> 0 

[0 0 5 3] £i\ 2orotiRSA, B^^COiUffm^l 
*5SV^iC#LV>»-& (PI, P2) {at, ZtLfrtKDM 

mm a, Bxixm^mcDmmmB, A^hm^^m^ 

[0 0 5 4] -M^LT, «IIRSAdS«l*RSB^bS« 
i-5«#^c:K<5V^T«ISLfea* > H3 (a) ^CO 
"P M J: 5 i:fi»Btta^»kt5»^lc 

iSiAt'ii, «pri#* o^Hfto^iws (m^) 
*3»t5e»»«a^x<5v>ri»miw* oiax6 4qam 
tc&m&wkt tt^L, straw* 1 ^*5*tse*ig 

JK^cS-^V>T^Ffl** 2tCJil 6QAMH^'I§ 
T«Fffl**4^fil 6 QAM^^lMtt LT12^ 

win** 5^i3Jt5e*i6tteajc*<5v^«FiB»* 

6^tt6 4QAM^^P^ft^c<t Lt^^f5 (bV^ofc 

[0 0 5 5] f^MtC, *»«BdS4Kj|ft^A^e>S«i-S 
«#^*<5V>T*)eU^:IS*, 0 3 (a) "P" "C 

^^xo\z.mw^mi^m\^^m^\ax, mmm 

W* 1 tc»i6 4QAM«rKH#Hlft2: LtBSL, B#ra 

PSKt««*IftiLXRtU B#raW*4tcio{t6 
e*ftK^lcS^l/NTB#P^W* 5t:H6 4QAM^I 

Wx.z>^t^x<o , m®*&mj7 7&z®?)Wz-z>^ t& 

X£Z> 0 

[0056] mmmAfrb<Dmtn*>& (mmm 

2P1lS) [dB] -efcS#t»T-ia«^ s tT4btL5»'& (Q 
1, R2) JC, -^n^ixtOMjlS^A, BT*ff*$ixSe 

«»«aisa3 (a) ^(7) "p" r-^^ttS J: 3 tc^Yt: 

[0 0 5 7] ^<Dm&, SUSAT'li, «j»»B^P>S 
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«Ufe«*lcS^<fi«Ktt»|C»L"C, +a [dB] 

frfc>*u o£t), i3 (a) "Q M T^$K5ci:9 

[0 0 5 8] iilAtli, B*f?a«F*0<D 

§* 0CH:6 4QAMt:M»«K2: LTRSL, 
^* i ^*5Jt6e«BttR^X-^v^ri*IB#* 2lcte6 
4QAM«rXH#|tftj: LTStL, WHHff*3|c*3»t 
Sfi»8MlCi-J^T«FS« * 4 tCli 6 4 Q AM^I 

tcS<5i^«PWW* 6 (c(i6 4 QAM^#Iti L 

[0059] — *u»B-er±, *MftAAd»b£ft u 

fc«#^*<3<e«BttSiC»bT, -a [dB] (Dm 20 

«mA»«*tA»4*rti (o*«9, +a [dB] (omm 

JRB4fcftT?f§#£2l«i-5r £ tteZfcfr. Z.ti\zftm 
ft, o£9, 0 3 (a) $*<n "R" 

[0060] i»BBm ^ras*otc 

*3*t6fi«B«»^aE<5V^-CI*BHBf * 1 Id* 1 6 QAM 30 

^i-S^TB#p H m* 3 iz&y 

U P*P.SHBr* 4^*5tt5e«B:B^^<3^TB#^^* 
5^13 1 6QAM?:^Iii: UtRSt5kV^ofc 

[0061] mmmBfrb<Dj£mmjj& imnm 

+ a) [dB] «Hft^A^bW2|fitt^*S (S 

[dB] T~&Z>VtUT'mi^fcftt>frZ>M£- (R 
1. Q2) *:ft^ft<fc*i|*SA. BTtfg^n^ 40 
*8B^iH.*5g|3 ( a ) ^(7) "P" -C^£ft&cfc OitCmt 

[0 0 6 2] r<D»^i % ±BfcWWHc:*«a»j»A, b 
ic «t "3 Sfiff -^t-S^< tea&BtftifcP £^ft^ftl*IEir 

B*Bfl»* OMttl 6QAM£gdW#ffi»£LTRj£U 
«FW«r* 1 tC^o^5^«gSS^^S<5^TB#rBm* 2 
141 6 QAM«r«l*«»i: LTRSL, B#PaTO*3lc 
*3Jt5fi«8BJRa^S<5v>T«p|B»* 4tc»iQPSK«r so 
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*«#BfttLTR£L, B*IH#* 5^*3«-<5e*B« 

[0 0 6 3] **J»B "Ott\ «fB»* 0JC*3lt* 

ej6B^t-S^v>"C^ra«* 1 t:«6 4QAMM 
*ttSttTR£l, «PB»Hf*2m*3Jt5ejl8Bttatc 
S^V^«PPfl«f* 3 tCfcJ: 1 6 Q AM&^M&m&k LT 

RSU, WIB** 4tc*5»SfilRBtt»fc»^v>Ti*IB 
o tSj?t*fs#fi*^§] d t x s r ia t), area ft 

[0 0 6 4] |4^MLT, ft-^Oi^«**^' 

a««#*cs<3<eiRB*afcds#ii^ttBB«fcfts» 

^t-> 3S««*^*<3v^re«B*a«r*jEi-6*ifew 
-^J^r^-To ft4b\ *«-Ctt, eiMtltC/N 

fcoBB«*s«»Tfcntfe«BJR»0*IIEI|[t LT^ff 

e»Btt» £ ©■flWfc-f ttlff^/^i: f±|ft 6 ft 
[0 0 6 5] z<Dtz#>* w^J:5**l»**«llBds«^ 

^«^»^^«i:re*B«»»«jEffi^KSi-5i 

tt, «*tt36««*oK3Ell^lft**fcfilRBttao*| 

**cX<5v^re«B*«Sl*:*tE+-5. 
[0 0 6 6] -^JirLT, ±BH4|:fl l ^ffm^irC 

I«iriiot»/j:Ki:/^ 0 ft*5, RIB 
*o««iW:C/NlHM[«r^ur*3D. KUhfiiSfim* 

OMWffl (Tx-POW) tt. (l$I-2a) [d 

b] , (s*ffi-a) [dB] , immm [dB] , 

(Sfllfl[+a) [dB], (S2pfffi+2a) [dB]© 

[0 0 6 7] ^7t, [s]lU(c:^$n^> J; (lil- 
a) 0^mm^lJC^/Ci-6C/ / Ntf-gfi^ (S*ffl[-2 

i#xi-c*>»k cs^ffi) o^ts^tcm-r-sc/ 

MX \C#fc-f 5 C / N ff-g ffl o p H ^ coMiEffi 3 ^5 X 3 X- 
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[0068] fflzLti, mmmAfaL><Dmmmj)fr (mm 
(X3) *mm-ftu*£< , jyw^et*, i^iAt'ii 

b ^>^ff «-§-tcS^ < feMSS^^co fhSMtc - X 3 £ 

[0069] fflzL&, mmmAfrb^mmmjjfr 
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